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(54) HIGH-PURITY GRAPHITE MATERIAL FOR SINGLE-CRYSTAL PULLING APPARATUS, AND ITS 
PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain high-purity graphite 
material that satisfies different characteristics required for a 
single crystal pulling apparatus, such as heat resistance, impact 
resistance, mechanical strength, low vapor pressure, chemical 
stability and low gas development. 

SOLUTION: This high-purity graphite, which has a total ash 
content of 5ppm or less and is used for graphite crucibles, 
graphite heaters, graphite heat- insulating cylinder, etc., is 
obtained using a high-frequency induction heater that has a 
small heating area for heating a material to be heated and high 
energy efficiency, as shown in the side view of high-purity 
carbon material production equipment of vacuum high- 
frequency induction heating type, and is provide with a graphite 
heater, that is, a suscepter 106, in the middle between a 
highfrequency coil 105 and a carbon material 104 to be heated, 
the whole being housed in a sealed vessel durable to vacuum, 
and gas feeder pipe 108 and gas exhaust pipe 101 both of which 
are used for feeding halogen-containing gas and gaseous 
hydrogen used for high purification and removal of the exhaust 
gas, respectively. 




109 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 



19.03.1997 



2923260 
30.04.1999 



http://wwwl9.ipdl.ncipi.go.jp/PAl/result/detail/maiiVwAAAIxaWNSDA410007488 7/25/2006 



JP,10-007488,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Crystal-pulling equipment characterized by consisting of the high-purity-graphite ingredient 
which permuted the raw gas with which at least one sort of a graphite crucible, a graphite heater, and a 
graphite heat insulating mould is high-grade-ized by 5 ppm or less of total ash, and remains inside in crystal- 
pulling equipment at the time of processing of said high-grade-izing by inert gas. 

[Claim 2] The high-purity-graphite ingredient which permuted the raw gas which is high-grade-ized by 5 
ppm or less of total ash, and remains inside at the time of processing of said high-grade-izing by inert gas. 
[Claim 3] The manufacture approach of the high-purity-graphite ingredient which is the manufacture 
approach of a high-purity-graphite ingredient according to claim 2, and comes at least to contain high grade- 
ized down stream processing under the reduced pressure using halogen gas, the cooling process under strong 
reduced pressure still lower than said reduced pressure, and the permutation process that permutes said 
halogen gas which remains inside an ingredient by inert gas. 

[Claim 4] Crystal-pulling equipment characterized by consisting of the high-purity-graphite ingredient with 
which the total ash of the depths section was high-grade-ized by 1 ppm or less in crystal-pulling equipment 
while the total ash has at least one sort 5 ppm or less of a graphite crucible, a graphite heater, and a graphite 
heat insulating mould in the all. 

[Claim 5] The high-purity-graphite ingredient with which the total ash of the depths section of said 
ingredient was high-grade-ized by 1 ppm or less while there were 5 ppm or less of the total ash in all of 
ingredients. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to crystal-pulling equipments, such as crystal -pulling 
equipment for semi-conductors, the high-purity-graphite ingredient used for it, and its manufacture 
approach. 
[0002] 

[Description of the Prior Art] Silicon single crystal raising equipment is in the typical thing as crystal- 
pulling equipment for the semi-conductors in crystal-pulling ******, i n addition there is crystal -pulling 
equipment of a gallium system, for example, a Ga-As system Ga-P system. On behalf of this etc., silicon 
single crystal raising equipment is explained now. 

[0003] That is, the crucible made from quartz glass (the case of a Ga-As system single crystal usually boron 
nitride) is filled up with silicon polycrystal. Under the present circumstances, since the thing of closing in is 
usually used, by that reinforcement, a quartz becomes soft or, for a certain reason, being divided by the way 
also interpolates the quartz crucible used in a graphite crucible for reinforcement of this. And the crucible 
filled up with this silicon is rotated, or it remains as it is, heats with high-frequency induction heating or a 
resistance type heating element (heater), it heats before and after about 1 500-degreeC, and silicon is fused, 
the kind of the silicon single crystal by which bearing was carried out to the raising machine of the crucible 
upper part — silicon melting — it is immersed in the inside of the body, and it cools slowly, pulling up this, 
and other crystallines are used as a single crystal object. 

[0004] Although a thing with that very high purity is required, as for the quartz glass with which to be a high 
grade very much is demanded since this single crystal is mainly used for a semi-conductor, and a melting 
object contacts directly, the thing of a high grade is required also about each part material inside the 
equipment used with this. And in this raising equipment, it is an elevated temperature very much and 
thermal resistance and low vapor pressure nature are required as described above, and as for that most, the 
graphite is used now, as for carbon material usual. 

[0005] However, for an elevated temperature, the impurity in carbon material oozes in ** emergencies, and 
transpire in them, if the silicon melting liquid in a quartz crucible is polluted and charmed, the grace of a 
pull-up single crystal is made to fall, and the yield is made to fall greatly as a result. And by advance of the 
latest technique, the single crystal of a super-high grade comes to be increasingly required as a substrate for 
high integrated circuits, and high grade-ization of each graphite member used for raising equipment in 
connection with this has come to be required increasingly. 
[0006] 

[Problem(s) to be Solved by the Invention] The trouble which this invention tends to solve is developing the 
equipment which meets the above-mentioned request required of conventional crystal-pulling equipment, 
and is developing the graphite ingredient with which are satisfied of the various properties which are high 
grades very much and are moreover demanded as a member for crystal-pulling equipments, for example, 
thermal resistance, thermal shock resistance, a mechanical property, low vapor-pressure nature, chemical 
stability, low out gas nature, etc., and its process, and using this as a member of crystal-pulling equipment in 
more detail. 
[0007] 

[Means for Solving the Problem] This trouble is high-grade-ized by 5 ppm or less of total ash, and it is 
solved as resemble using the high-purity-graphite ingredient with which the total ash of the depths section 
was high-grade-ized by 1 ppm or less while there are 5 ppm or less of the total ash in the high-purity- 
graphite ingredient which permuted the raw gas which remains inside at the time of processing of said high- 
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grade-izing by inert gas, or all. Such a high-purity-graphite ingredient is obtained by the process including 
high grade-ized down stream processing under the reduced pressure which used halogen gas at least, the 
cooling process under strong reduced pressure still lower than said reduced pressure, and the permutation 
process that permutes said halogen gas which remains inside an ingredient by inert gas. 
[0008] Although he had continued research about the high-purity-graphite ingredient in graphite ****** 
from the former, in this research, this invention person compared with the conventional graphite ingredient, 
that purity was very high, developed that process in the graphite ingredient list which moreover solved the 
trouble on actuation of a conventional method, and already applied (Japanese Patent Application No. No. 
224131 [ 61 to ]). Furthermore, the new high-purity-graphite ingredient applied to the above-mentioned 
application in the continuing research comes to complete this invention for it being what may satisfy many 
properties which are very suitable as a member of crystal-pulling equipment, and are demanded as this 
member for equipments to a header and **. 

[0009] This high-purity-graphite ingredient can be manufactured as follows. That is, it is fundamentally 
manufactured by the approach of above-mentioned Japanese Patent Application No. No. 224231 [ 61 to ]. 
Furthermore, it is as follows explained in detail. 

[0010] In the manufacture approach of the high -purity-graphite ingredient which calcinates carbon material 
one by one, and graphitizes it, and high-grade-izes it, it will be the approach a high-frequency-heating 
means performs high grade-ization under a vacuum thru/or reduced pressure, and if a still more desirable 
mode is raised, it will be as follows. Namely, it sets to the manufacturing method of the high-purity-graphite 
material which calcinates (b) carbon material one by one, graphitizes it, and subsequently high-grade-izes it. 
The manufacture approach characterized by performing graphitization and a high grade with a high- 
frequency-heating means to the bottom of a vacuum thru/or reduced pressure with the same equipment, In 
the manufacture approach and the manufacture approach of the above-mentioned (Ha) high-purity-graphite 
material of overlapping and performing a part of graphitization and high grade-ization-like in parallel (**) — 
It is the manufacture approach of making a halogenation reaction and the elimination reaction of a 
halogenation product perform to a high grade [ one / of graphitization and the high-grade-izing / at least ] 
chemically-modified [ under the manufacture approach of high-purity-graphite material, a (d) vacuum, or 
reduced pressure conditions ] degree under the pressure of 100Torr(s) thru/or lTorr at coincidence etc. 
[001 1] It is as follows when it explains in more detail about approaches, such as this. In addition, suppose 
that this process is explained using the drawing in which the equipment of the expedient Uemoto process of 
explanation is shown. In addition, drawing 1 shows the sectional side elevation of the manufacturing 
installation of the high grade carbon material 0 f a ****** vacuum type and a high-frequency-heating 
method typically to this process. 

[0012] The first factor which constitutes this process is that the floor space was small to heating of a raw 
material material, and adopted as it the high-frequency-heating furnace where energy efficiency is high. It is 
the high frequency coil (105) of an induction heating furnace as second configuration factor. It is a graphite 
heater (106), i.e., a susceptor, to the middle of heated carbon material (104). It is having prepared. The 
above-mentioned factor as third configuration factor, i.e., a high frequency coil, (105), a susceptor (106), 
and heated carbon material (104) It is containing to the well-closed container which bears reduced pressure 
or a vacuum. In addition, heated carbon material (104), a high frequency coil (105), and a susceptor (106) 
Containing in a vacuum housing is the gas supply line (108) shown below in this process, and a gas exhaust 
pipe (101). It becomes possible to be the most important configuration factor, to be efficient in heated 
carbon material (104) by this, and to advance graphitization and high grade-ization consistently with 
installation. It is forming a gas supply line (108) and a gas exhaust pipe (101) in this vacuum housing as 
fourth configuration factor. Gas exhaust pipe (101) In case the interior of a container is made into reduced 
pressure or a vacuum, it is indispensable to exhaust air of the gas which occurs on the occasion of a 
graphitization process and high grade chemically-modified degree. It is used also for the purpose which 
pulls out the metal halogenide which transpired from graphite material in the high grade process especially, 
a metallic hydrogen-ized compound, etc. out of the system of reaction. Gas supply line (108) The halogen 
content gas used for a high grade chemically-modified degree, or/and H2 It is used for the purpose which 
supplies gas. Although tubing the object for supply of gas, such as this, and for discharge can be formed in 
the proper location of a vacuum housing at two or more places if needed, it is desirable to consider the 
contacting efficiency of the circulation and the carbon material of the gas in a container, and to prepare in an 
upper-and-lower-sides or right-and-left, and symmetry side. A vertical mold high-frequency furnace is used 
for drawing_l , and it is a gas exhaust pipe (101). And supply pipe (108) Although the example prepared in 
the bottom upwards, respectively was described, when a high-frequency furnace is made into a horizontal 
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type, each tubing, such as this, can also be formed in the left and the right, respectively. 
[0013] A factor can be added to the degree other than the above main configuration factor if needed. That is, 
a heat insulator (102) and (103) can be used between a high frequency coil and a susceptor as the fifth 
factor. As a heat insulator, well-known ingredients, such as ceramic fiber, a carbon fiber, and carbon black, 
are used. As the sixth factor, it is a water cooled jacket (109) to the exterior of a vacuum housing by the 
need. It can prepare. The high-frequency voltage of 250-3000Hz is impressed to a high frequency coil, and 
power is supplied to the coil by which pierced through the wall of a vacuum housing and interior was 
carried out. 

[0014] Next, it describes about the manufacture approach of the high purity graphite of this process using 
above-mentioned equipment. This process is the direction for use in which use a high-frequency-heating 
means and a high grade chemically-modified degree is fundamentally performed to the bottom of a vacuum 
thru/or reduced pressure, and the one desirable mode performs the above-mentioned approach using this 
equipment shown in above-mentioned drawing 1 . Moreover, in this method, it is one furnace about 
graphitization and a high grade chemically-modified degree further, and sequential or the approach of 
performing [ in part ] at least is also included in processes, such as this. Furthermore, it is as follows when it 
explains in detail. 

[001 5] first - gas supply line (1 08) from — N2 gas — a supplied air — carrying out — the air inside a 
container — N2 Gas exhaust pipe (101) after gas permutes from — it lengthens to reduced pressure or a 
vacuum, and let an ambient atmosphere be a non-oxidizing quality. 

[0016] Next, induction coil (105) An electrical potential difference is impressed gradually and it is a 
susceptor (106). It heats and is heated carbon material (104) by the radiant heat. After usually keeping it 
desirable to 800-1000-degreeC for 3 to 5 hours for 1 to 10 hours, a temperature up is continued gradually, 
and it holds preferably for 7 to 15 hours for 5 to 24 hours, adjusting at 2450-2500 degrees C. 
[0017] Since the inside of a container is kept desirable to 10 - 40Torr extent one to 100 Torr from the time 
of beginning heating, it is convenient to discharge of degasifying which vaporizes slightly in this phase. 
[001 8] In the phase to which graphitization went to some extent, it is halogen gas (a flow rate is supplied, 
for example with 1 - 71NTP/Kg extent for about 3 to 8 hours, although the amount of the heated carbon 
material with which it is filled up in a container fluctuates.), for example, dichloro JIFURUORU methane, 
from a gas supply line (108) with a reduced pressure condition. 

[0019] Although the halogen gas used for high grade-ization is required in order to raise vapor pressure by 
using as haloid salt the impurity contained in carbon material, especially a metal impurity and for 
evaporation of this and vaporization to raise the purity of the carbon material which is a base material Each 
thing used from the former as this halogen can use it, it can be used not only for chlorine or a chlorine 
compound but for fluorine and a fluoride, and also a chlorine system or fluorine system gas may be used 
together to coincidence. Moreover, the compound which contains fluorine and chlorine in the same 
intramolecular, for example, monochloro truffe RUORU methane, TORIKUROROMONO Fluor methane, 
dichloro JIFURUORU ethane, TORIKUROROMONO Fluor ethane, etc. can also be used. 
[0020] Moreover, it is H2 about the class of impurity, for example, a sulfur content. Since the high 
purification effectiveness is shown, after suspending supply of dichloro JIFURUORU methane especially 
about a low-sulfur grade article, it is H2 succeedingly. Gas can also be supplied. 
[0021] When high grade-ized actuation is completed, the temperature in a furnace is raised further, it 
maintains in 3000-degreeC for about 10 to 30 hours, and a process is completed. 
[0022] As a process which should be observed especially, in the middle of the process which cools a 
furnace, in about 2000-degreeC, container internal pressure can be decompressed strong to 1 0-2 thru/or 1 0- 
4Torr, and high grade carbon material with little out gas can be obtained by cooling. It is energization in a 
halt and a container N2 Gas is filled up with and permuted and it returns to ** ordinary pressure and 
ordinary temperature. Thereby, raw gas, such as halogen gas which remains inside at the time of processing 
of said high-grade-izing, is N2. It permutes by inert gas, such as gas, and out gas nature is improved. 
[0023] Although the above-mentioned approach shows how one furnace performs graphitization and a high 
grade, of course in this method, only high grade-ization may be performed by the above-mentioned 
approach. As for the pressure in the container at the time of carrying out high-grade-izing, or this and 
graphitization by this method, it is desirable to maintain within the limits of lOOTorr thru/or lTorr. The 
pressure in a container is the survival N2 at the time of a halogenide, the impurity chlorinated or/and 
fluorinated, or a permutation. Although shown in a pressure gage as total (total pressure) of the vapor 
pressure (partial pressure) of various compounds, such as gas When this is higher than 100Torr(s), the 
reduced pressure effectiveness becomes low, therefore the time amount which high grade-ization takes 
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becomes long. There is nothing, and also in quality, it changes with the conventional atmospheric pressure 
method, and is not [ halogen supply absolute magnitude decreases high grade-ization of a carbon material 
deep part becomes inadequate, and the case where 1 Torr is not reached takes pump power great to exclusion 
of generation gas, and ] a best policy. In addition, 100 - lTorr and a desirable product with best 50 - 5Torr 
are obtained especially. 

[0024] As one applied mode of this invention operation, when making the pressure under high grade 
actuation and in a reaction container fluctuate in pulse, balking of the halogenation product from the 
diffusion, the permutation, and the depths section of halogen gas to the depths section of carbon material 
and a permutation become perfect, and it is more effective. 

[0025] As a graphite ingredient of this invention, it is desirable that it is isotropy further besides the above- 
mentioned high grade. The isotropy in this case means that set material, and say all the things for which an 
almost equal property is shown in each direction, for example, behavior almost equal also to a hot object is 
shown also electrically. Although a difference has this isotropy in the class of that member, and the item 
demanded [ mechanical strength / electric resistance, coefficient of thermal expansion, ] according to a part 
when using this invention graphite material for raising equipment, each isotropic carbon material has the 
desirable ingredient with which the different direction ratio was direction-ized [ altitude / 1 .03 to 1 .07 or 
less ] 1 . 10 or less especially as a component of the equipment which satisfies this etc. and is applied to 
especially this invention. The different direction ratio in this case means physical, mechanical, and that a 
ratio with the minimum value has [ of each ingredient ] preferably many 1.10 less than properties of electric 
and chemical ** or less in 1 .07 to 1 .03 in maximum to x, y, and z each shaft and each direction. 
[0026] 

[Embodiment of the Invention] Drawing 2 thru/or drawing 5 are used and explained about the raising 
equipment of this invention below. However, drawing 2 thru/or drawing 5 are drawings in which some this 
invention equipments are shown, and carries out another **** table of this to 4 Fig. in simulation on [ of 
explanation ] expedient. Drawing 2 mainly shows the part centering on a crucible, drawing 3 mainly shows 
the part centering on a flank, and drawing 4 shows the part centering on the lower part of a crucible, and 
drawing 5 shows the simulation cross-section explanatory view showing the part centering on the lower part 
in an up list. 

[0027] (1 ) a graphite heater and (3) for a graphite crucible and (2) among this drawing A heat insulating 
mould, In (4), a heat insulator and (5) a spacer and (7) for shock absorbing material and (6) A crucible 
saucer, The base material of a crucible saucer and (9) (8) Maintenance object covering of a crucible saucer, 
In a fastening for (10) to fix an electrode (heater) and a clamp and (11), the clamp for electrodes and (14) 
show the saucer for liquid spills, and, as for a steamy leak prevention ring and (12), (15) shows an up lid, as 
for an electrode (heater) and (13). Moreover, (20) shows a quartz or the crucible made from boron nitride, 
and (30) shows silicon. 

[0028] At least one sort of each part material of above-mentioned (1) - (15) consists of the above-mentioned 
high-purity-graphite ingredient, and, as for the equipment of this invention, each part material of (1) - (3) 
consists of the above-mentioned high-purity-graphite ingredient preferably [ both ]. 

[0029] A graphite crucible (1) is not used in order to carry out protection reinforcement of the quartz or the 
crucible made from boron nitride of the interior, and the configuration, magnitude, etc. do not change it to 
especially the conventional thing. The heater (2) shows the case of a resistance type by this drawing 2 . 
moreover, the thing used for protection of a heat insulator (4) since a heat insulating mould (3) reflects the 
radiant heat from a heater (2) — it is ~ thickness — usually — 3-12 — it is about 5-8mm preferably. Usually, 
this heat insulating mould (3) prepares space a little between graphite heaters (2), and a heat insulator (4) is 
installed, without preparing or preparing space. This (1) etc. It is desirable that it is especially isotropy while 
the member of - (3) is a high grade. By being isotropy, breakage-proof nature improves, processing is 
prepared, and thermal expansion becomes isotropic, especially an electrical property serves as homogeneity 
at a heater (2). 

[0030] A heat insulator (4) is used for heat insulation, is prepared between outer walls with a heater (2), and 
demonstrates heat insulation and a heat insulation effect. A heat insulator (4) is used for heat insulation, is 
prepared between a heater (2) and an outer wall, and demonstrates heat insulation and a heat insulation 
effect. 

[0031] In this invention equipment, shock absorbing material (5) does as a quartz crucible (20) and a 
graphite crucible (1), demonstrates buffer action between this etc., and is used for protection of both 
crucibles. Moreover, it also has the operation which adjusts the location (height) of a crucible. A wave sheet 
and a flat-surface sheet are used as this shock absorbing material (5). What shock absorbing material may 
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not necessarily be isotropy and covered the graphite felt, a foaming graphite consolidation object, a hollow 
balun graphite ball or its consolidation object, and graphite material with graphite jacket material in heat 
insulator lists, such as this, may be used. A spacer (6) does as a graphite crucible (1) and a crucible saucer 
(7), and is used as a heat insulation operation, centering control, and shock absorbing material, such as this. 
Although the laminating structure of it and the plate-like isotropy carbon material which hardened the 
graphite graphite consolidation object and the hollow graphite ball in resin or a pitch as an ingredient used, 
and were carbonized, such as a thing, is used, any ingredient requires that the total ash should be 5 ppm or 
less. As for a crucible saucer, it is desirable to be used in order to set a crucible to a position, and to use 
isotropic graphite material. Moreover, the graphite material (henceforth composite) reinforced with the 
carbon fiber at this time may be used. 

[0032] The base material (8) of a crucible saucer is used for support of a crucible saucer (7), and may be 
made in one with this as separately as a crucible saucer. This base material (8) It is desirable to use 
composite as a graphite ingredient very much, and to use an isotropic thing. Covering (9) is used in order to 
protect a base material (8) from a silicon steam, it is desirable that it is isotropy too, and it may use 
composite. Moreover, since it is used as a fastening (10) in order to **** an electrode (heater) and a clamp 
(13), it is desirable to use composite. Although a steamy leak prevention ring (1 1) is not necessarily 
required, it has the operation which prevents the steam in a crucible moving to the upper part, and it is 
desirable that it is isotropy as graphite material. 

[0033] Since at least one sort of the above-mentioned each part material consists of high-purity-graphite 
material and this invention equipment consists of an isotropic desirable thing or composite, it can acquire 
the single crystal of a high grade as a result. 
[0034] 

[Example] In order to show now that the graphite material of this invention is a super-high grade, it was 
manufactured by Table 1 by ****** equipment and the approach at this invention, and the amount of 
impurities in a slack marketing high grade article and the amount of impurities of the usual graphite material 
which does not perform high grade processing in a list at all were indicated by comparison to be the 
amounts of impurities in slack high-purity-graphite material by being obtained by the conventional method. 
[0035] 
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[0036] However, each sample of Above A, B, and C is as follows, respectively. 

Sample A: The product by this invention method. Using a high grade-ized container, it manufactures by 
ZOKURORUJI Fluor methane 31NTP/Kg by 4HR and 2450-2500-degreeC, it manufactures Sample C on 
condition that 20HR by high-grade -izing and 3000 more degreeC by internal pressure 20 - 25Torr, and 900- 
degreeC, in the middle of 10HR, and raw material graphite material is cooling under strong reduced 
pressure, and N2. What performed inert gas replacement. 

Sample B: What performed ordinary pressure high grade-ized processing according Sample C to the well- 
known approach. 
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Sample C: A commercial item (the isotropic graphite material of apparent density 1.80, thing before high- 
grade-izing), Toyo Tanso make. 

Moreover, analytical method was based on emission spectrochemical analysis and atomic absorption 
analysis, ppm and (-) mark express [ "it is not detected" and ] the unit of a figure. In addition, also in which 
ingredient of this invention, it is required for the total ash to be 5 ppm or less. 

[0037] incidentally the amount of total ash of said samples A, B, and C — Japanese Industrial Standards 
(JIS) R7223-1979 — being based — measuring — respectively — 1 ppm, 10 ppm, and 410 ppm -- it is — 
therefore, the sample A -- this invention within the limits and Samples B and C ~ this invention - it is out 
of range. 

[0038] Although 1 ppm or less are substantially close to 0 ppm (extent which is not detected) as graphite 
material applied to this invention equipment as an amount of total ash in the condition of having been taken 
out from the high grade-ized reactor as shown in the analysis value in said table 1 After being taken out, in 
the routing with which it equips in a package, transportation, and pull-up equipment, during handling, some 
contamination is not avoided but, for this reason, uses at least 5 ppm high grade carbonizing material. That 
is, with the high-purity-graphite ingredient of this invention, while there were 5 ppm or less of the total ash 
in the all, the total ash of the depths section was high-grade-ized by 1 ppm or less. Moreover, it is high- 
grade-ized by 5 ppm or less of total ash, and the raw gas which remains inside at the time of processing of 
said high-grade-izing is permuted by inert gas. 
[0039] 

[Effect of the Invention] The high-purity-graphite ingredient which permuted the raw gas which is high- 
grade-ized by 5 ppm or less of total ash, and remains inside in this invention at the time of processing of said 
high-grade-izing by inert gas, Or while there are 5 ppm or less of the total ash in the all, it is effective in 
properties, such as the out gas nature of a graphite member which was mentioned above and which affects 
the quality of a raising single crystal like, being improved by using the high-purity-graphite ingredient with 
which the total ash of the depths section was high-grade-ized by 1 ppm or less. Moreover, such a high- 
purity-graphite ingredient is obtained only by adding the cooling process under strong reduced pressure, and 
the permutation process which permutes said halogen gas which remains inside an ingredient by inert gas to 
a conventional method. 

[0040] If it is in the conventional method which does not perform strong reduced pressure and inerting, the 
matter to which is adsorbed again and the impurity contained in halogen gas etc. at the time of cooling is 
sticking physically and chemically remains a little, like crystal -pulling equipment, on reduced pressure and a 
hot service condition, the impurity inside an ingredient is emitted as out gas, and this gas is spread — having 
- melting - it is incorporated inside of the body and the purity in a single crystal is affected. 
[0041] However, if cooling under strong reduced pressure and inerting are performed, an ingredient front 
face and the interior will be covered with the inert gas by physical adsorption, this inert gas - the time of the 
temperature up of crystal -pulling equipment - it escapes from a graphite ingredient comparatively easily in 
a low-temperature region. Therefore, it is seldom affected at the time of silicon single crystal raising. 
[0042] The high-purity-graphite ingredient which permuted the raw gas which is actually high-grade-ized by 
5 ppm or less of total ash, and remains inside at the time of processing of said high-grade-izing by inert gas, 
Or the high-purity-graphite ingredient with which the total ash of the depths section was high-grade-ized by 
1 ppm or less while there were 5 ppm or less of the total ash in the all, Even if the total ash was around 5 
ppm like before, when silicon single crystal raising was performed as compared with the graphite material 
which does not carry out strong reduced pressure cooling and inerting, it turned out that there is a difference 
remarkable in the result in grace reservation and crystal defect ****** of a single crystal. 
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